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DETAILED ACTION 

Election/Restrictions 

1 . Restriction to one of the following inventions is required under 35 U.S.C. 1 21 : 

I. Claims 1-78, drawn to method, classified in class 438, subclass 201. 

II. Claims 79-87, drawn to device, classified in class 257, subclass 314. 
The inventions are distinct, each from the other because of the following reasons: 

2. Inventions I and II are related as process of making and product made. The 
inventions are distinct if either or both of the following can be shown: (1 ) that the 
process as claimed can be used to make other and materially different product or (2) 
that the product as claimed can be made by another and materially different process 
(MPEP § 806.05(f)). In the instant case, the product invention II can be made by 
another and materially different process. For example, a polysilicon with an ion 
implanted top layer can be formed by selective deposition instead of selectively 
implanting ions into one or more regions of polysilicon and etching the polysilicon to 
removed the non-implanted region of polysilicon. 

3. Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art as shown by their different classification, restriction 
for examination purposes as indicated is proper. 

4. Because these inventions are distinct for the reasons given above and the 
search required for Group I is not required for Group II, restriction for examination 
purposes as indicated is proper. 
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5. Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art because of their recognized divergent subject 
matter, restriction for examination purposes as indicated is proper. 

6. The method invention I of this application contains claims directed to the 
following patentably distinct species of the claimed invention: 

la. Species la, claims 1-17, drawn to a method of fabricating a source 
interconnect to a memory cell including removing a portion of the exposed 
portion of the layer of dielectric material to expose the source region, removing 
the first mask layer; forming a layer of polysllicon overlying the layer of dielectric 
material and In contact with the exposed source region; forming a second mask 
layer overlying the layer of polysilicon; patterning the second mask layer to 
expose a portion of the layer of polysilicon over at least the source region; 
Implanting Ions in the exposed portion of the layer of polysilicon, thereby forming 
an Implanted portion of the layer of popysilicon and an non-implanted portion of 
the layer of polysilicon. 

lb. Species lb, claims 1 8-31 , drawn to a method of fabricating a local 
Interconnect comprising depositing a layer of silicon containing material over the 
dielectric layer, selectively implanting ions in one or more regions of the layer of 
silicon-containing material over the one or more trenches; and wet etching the 
layer of silicon containing material to remove the non-implanted regions of the 
layer of silicon-containing material to form one or more local Interconnect line in 
the one or more trenches. 
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Ic. Species Ic, claims 32-44, method of fabricating a memory array 
comprising forming a plurality of word line gate stacks, each containing a plurality 
of memory cell; forming a dielectric layer having one or more trenches; 
depositing a layer of polysilicon over the dielectric layer, selectively implanting 
ions in one or more regions of the layer of polysilicon over the trenches, and 
wet etching the layer of polysilicon to remove the non-implanted regions of the 
layer of polysilicon to form one or more polysilicon local interconnect lines in the 
one or more trenches. 

Id. Species Id, claims 45-59, drawn to a method of fabricating a floating gate 
memory cell comprising forming a dielectric spacer over a gate stack having at 
least one or more contact holes to the source region of the memory cell; 
depositing a layer of polysilicon overlying the dielectric spacer layer to contact 
the source region of the memory cell through the at least one contact hole of the 
dielectric spacer; selectively implanting ions in one or more selected regions of 
the layer of polysilicon; and wet etching the layer of polysilicon to remove the 
non-implanted regions of the layer of polysilicon to form at least one polysilicon 
local interconnect from the selected regions of the layer of polysilicon. 
le. Species le, claims 60-67, drawn to a method of forming an array of 
floating gate memory cells comprising forming dielectric spacer layer over the 
word line gate stack, removing a portion of the dielectric spacer layer to define 
trenches exposing source regions, wherein each trench exposes a plurality of 
source regions; depositing a third polysilicon layer over the dielectric spacer 
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layer, where the third polysilicon layer fills the trenches; selectively implanting 
ions in one or more regions of the third polysilicon layer; and wet etching the third 
polysilicon layer to remove the non-implanted regions of the 
third polysilicon layer to form one or more polysillicon source local interconnect 
lines in the one or more trenches. 

If. Species If, claims 68-71 , drawn to a method of forming a floating gate 
memory comprising forming a spacer dielectric layer overlying the plurality of 
word line gate stacks having one or more trenches, where the one or more 
trenches expose one or more source regions of the plurality of memory cells, 
depositing a layer of polysilicon overlying the spacer dielectric layer, 
selectively implanting ions in one or more regions of the layer of polysilicon, and 
wet etching the layer of polysilicon to remove the non-implanted regions of the 
layer of polysilicon to form one or more polysilicon local intetconnect lines in the 
one or more trenches. 

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species for 
prosecution on the merits to which the claims shall be restricted if no generic claim is 
finally held to be allowable. Currently, no claim is generic. 

7. The device invention II of this application contains claims directed to the following 

patentably distinct species of the claimed invention: 

I la. Species lla, claims 72-78, drawn to a floating gate memory cell comprising 
a tunnel dielectric layer formed overlying a semiconductor substrate; 
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a drain region formed in a semiconductor substrate adjacent a first side of the 
tunnel dielectric layer; a source region formed in a semiconductor substrate 
adjacent a second side of the tunnel dielectric layer, a floating-gate layer formed 
overlying the tunnel dielectric layer, an intergate dielectric layer formed overlying 
the floating-gate layer, a control gate layer formed overlying the intergate 
dielectric layer; a first contact coupled to the source region, and 
wherein the first contact comprises a polysilicon layer with an ion implanted top 
layer. 

Mb. Species lib, claims 79-87, drawn to a memory device comprising an array 
of floating-gate memory cells, wherein the array comprises a plurality of rows of 
memory cells, each row coupled to a word line; a plurality of columns of memory 
cells, each columns coupled to a bit line; a plurality of array source interconnects, 
each interconnect coupled to source regions of at least a portion of a row of 
memory cells; and a plurality of drain contacts, each drain contact coupled 
between a drain region of a memory cell and a bit line; and wherein each array 
source interconnect comprises a polysilicon layer with an ion implanted top layer, 
where each array source interconnect is in contact with its associated source 
regions. 

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species for 
prosecution on the merits to which the claims shall be restricted if no generic claim is 
finally held to be allowable. Currently, no claim is generic. 
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8. Applicant is advised that a reply to this requirement must include an identification 
of the species that is elected consonant with this requirement, and a listing of all claims 
readable thereon, including any claims subsequently added. An argument that a claim 
is allowable or that all claims are generic is considered nonresponsive unless 
accompanied by an election. 

Upon the allowance of a generic claim, applicant will be entitled to consideration 
of claims to additional species which are written in dependent form or othen/vise include 
all the limitations of an allowed generic claim as provided by 37 CFR 1.141. If claims 
are added after the election, applicant must indicate which are readable upon the 
elected species. MPEP § 809.02(a). 

Should applicant traverse on the ground that the species are not patentably 
distinct, applicant should submit evidence or identify such evidence now of record 
showing the species to be obvious variants or clearly admit on the record that this is the 
case. In either instance, if the examiner finds one of the inventions unpatentable over 
the prior art, the evidence or admission may be used in a rejection under 35 
U.S.C. 103(a) of the other invention. 

9. During a telephone conversation with Andrew Walseph on 05/1 1/05 a provisional 
election was made without traverse to prosecute the invention of species la, claims 1- 
17. Affirmation of this election must be made by applicant in replying to4his Office 
action. Claims 18-87 are withdrawn from further consideration by the examiner, 37 
CFR 1.142(b), as being drawn to non-elected inventions. 
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10. Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one claim 
remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1 .48(b) and by the fee required under 37 CFR 1 .1 7(i). 

Oath/Declaration 

1 1 . Oath/Declaration filed on 01/17/2003 has been considered. 

Claim Rejections - 35 (JSC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

12. Claims 3, 7 and 17 rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

► With respect to claim 3, term "and/or" renders the claim indefinite. It is not clear 
what "patterning the first or second mask layer with the same pattern" means. In 
addition, it is not how the first and second mask layer can be patterned with the same 
pattern. It is not clear how a pattern can be defined as the same pattern. 

► With respect to claim 7, " wherein selectively etching the layer of polysilicon to 
preferentially remove the non-implanted portion, thereby forming the source 
interconnect further comprises selectively wet etching the layer of polysilicon to 
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preferentially remove the implanted portion, thereby forming the source interconnect" 
renders the claim indefinite. It is not clear how selectively etching the layer of 
polysilicon preferentially remove the non-implanted portion can preferentially remove 
the implanted portion. 

► With respect to claim 17, "patterning first and second mask layers further 
comprises patterning first and second mask layers to additionally expose a portion of 
the layer of dielectric over at least the drain region" renders the claim indefinite. It is not 
clear how the second mask layer can expose a portion of the layer of dielectric when 
the second mask layer is formed overlying the layer of polysilicon wherein the layer of 
polysilicon overlying the layer of the dielectric. 

Claim Rejections - 35 (JSC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

13. Claims 1-9, 12-17 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Kim [US 6,001 ,685] in view of Wu et al. [US 6,309,975]. 

► With respect to claims 1, 5-8 and 14, Kim (figs 6's and col. 1-7) discloses a 
method of fabricating a source interconnect to a memory cell comprising: 

forming a layer of dielectric material (28/29/30, fig 6B) overlying a gate stack 
(23/24/25), a source region (26) and a drain region (28) of the memory cell; 
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forming a first mask layer (31, fig 6B) overlying the layer of dielectric material; 

patterning the first mask layer (31 , fig 6B) to expose a portion of the layer of 
dielectric material over at least the source region; 

removing a portion of the exposed portion of the layer of dielectric material to 
expose the source region (26, fig 6C); 

removing the first mask layer (31 , fig 6C); 

forming a layer of polysilicon (32, fig 6C) overlying the layer of dielectric material 
and in contact with the exposed source region; and 

selectively etching the layer of polysilicon thereby forming the source 
interconnect (32', fig 6D). 

Kim does not teach said selectively etching the layer of polysilicon comprising: 
forming a second mask layer overlying the layer of polysilicon; patterning the second 
mask layer to expose a portion of the layer of polysilicon over at least the source region; 
implanting ions in the exposed portion of the layer of polysilicon, thereby forming an 
implanted portion of the layer of polysilicon and an non-implanted portion of 
the layer of polysilicon; removing the second mask layer; and selectively etching the 
layer of polysilicon to preferentially remove the non-implanted portion, thereby forming 
the source interconnect fc/a/m 11 wherein said implanting ion comprises implanting an 
ion species that is one of boron, phosphorous, arsenic, argon and silicon [claim 14], 
wherein said selectively etching the layer of polysilicon comprises selectively wet 
etching the layer of polysilicon [claims 5 and 7/ with TMAH [claim 6] or KOH [claim 8]. 
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However, Wu et al (figs 21-23, col. 8-1 1 , 34-40 and 47-48) teaches forming a 
second mask layer overlying the layer of polysilicon; patterning the second mask layer 
to expose a portion of the layer of polysilicon over an active region; implanting ions in 
the exposed portion of the layer of polysilicon, thereby forming an implanted portion of 
the layer of polysilicon and an non-implanted portion of the layer of polysilicon; 
removing the second mask layer; and selectively etching the layer of polysilicon to 
preferentially remove the non-implanted portion, thereby^orming the polysilicon 
interconnect, wherein said implanting ion comprises implanting an ion species that is 
one of boron, phosphorous, arsenic, argon and silicon, wherein said selectively etching 
the layer of polysilicon comprises selectively wet etching the layer of polysilicon with 
TMAH or KOH. 

Therefore, at the time of invention, it would have been obvious for those skilled in 
the art to modify process of Kim by using the second mask, implanting ions and 
selectively etch as being claimed, per taught by Wu et al., to provide a better control in 
selectively etching the layer of polysilicon to form the source interconnection. 

► With respect to claim 2, Kim (col. 6 lines 16-30) disclose forming the first and/or 
second mask (first mask 31) with a photoresist. 

► With respect to claim 4, the layer of polysilicon overlying the dielectric material 
and in contact with the exposed source region in the process of Kim in view of Wu et al 
would be conductively doped for functioning as conductor polysilicon for the source 
interconnection. 
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► With respect to claim 9, the layer of polysilicon overlying the layer of dielectric 
material would be a layer of silicon containing layer. 

► With respect to claims 12-1 3,' the claimed range of ion dosage level of implanting 
ion is considered to involve routine optimization while has been held to be within the 
level of ordinary skill in the art. As noted in In re Aller 105 USPQ233, 255 (CCPA 
1955), the selection of reaction parameters such as temperature and concentration 
would have been obvious. 

"Normally, it is to be expected that a change in temperature, or in concentration, 
or in both, would be an unpatentable modification. Under some circumstances, 
however, changes such as these may be impart patentability to a process if the 
particular ranges claimed produce a new and unexpected result which is different 
in kind and not merely degree from the results of the prior art.. .such ranges are 
termed "critical ranges and the applicant has the burden of proving such 
criticality... More particularly, where the general conditions of a claim are 
disclosed in the prior art, it is not inventive to discover the optimum or workable 
ranges by routine experimentation." 

See also In re Waite 77 USPQ 586 (CCPA 1948); In re Scherl 70 USPQ 204 
(CCPA 1946); In re Irmscher 66 USPQ 314 (CCPA 1945); In re Norman 66 
USPQ 308 (CCPA 1945); In re Swenson 56 USPQ 372 (CCPA 1942); In re Sola 
25 USPQ 433 (CCPA 1935); In re Dreyfus 24 USPQ 52 (CCPA 1934). 

► With respect to claim 15, removing the first and/or second mask in the process of 
Kim in view of Wu et al would comprise stripping the first and/or second mask. 
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► With respect to claim 16, Kim (col. 6 lines 26-35) discloses removing a portion of 
the exposed portion of the layer of dielectric material to expose the source region 
comprises anisotropically etching the exposed portion of the layer of dielectric material. 

► With respect to claim 17, Kim (fig 6B-C) shows patterning the first mask layer 
comprising patterning the first mask layer to additionally expose a portion of the layer of 
dielectric over at least the drain region (26'). 

14. Claims 1-2 and 4-15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Jenq et al. [US 6,159,788] in view of Wu et al [US 6,309,975], 

► With respect to claims 1, 5-8 and 14, Jenq et al (figs 1-5 and col. 1-10) discloses 
a method of fabricating a source interconnect to a memory cell comprising: 

forming a layer of dielectric material (36, fig 2) overiying a gate stack 
(14/16/18/20), a source region (30) and a drain region (28) of the memory cell; 

forming a first mask layer overiying the layer of dielectric material (col. 6 lines 1- 

7); 

patterning the first mask layer (having the first mask pattern with an opening over 
the source region 30, col. 6 lines 1-7) to expose a portion of the layer of dielectric 
material over at least the source region; 

removing a portion of the exposed portion of the layer of dielectric material to 
expose the source region (fig 3, col. 6 lines 1-16); 

removing the first mask layer (col 6 lines 28-29); 

forming a layer of polysilicon (42, fig, 4) overiying the layer of dielectric material 
and in contact with the exposed source region; and 
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selectively etching the layer of polysilicon thereby forming the source 
interconnect (44, fig 5). 

Kim does not teach said selectively etching the layer of polysilicon comprising: 
forming a second mask layer overlying the layer of polysilicon; patterning the second 
mask layer to expose a portion of the layer of polysilicon over at least the source region; 
implanting ions in the exposed portion of the layer of polysilicon, thereby forming an 
implanted portion of the layer of polysilicon and an non-implanted portion of 
the layer of polysilicon; removing the second mask layer; and selectively etching the 
layer of polysilicon to preferentially remove the non-implanted portion, thereby forming 
the source interconnect fc/a/m fj, wherein said implanting ion comprises implanting an 
ion species that is one of boron, phosphorous, arsenic, argon and silicon [claim 14], 
wherein said selectively etching the layer of polysilicon comprises selectively wet 
etching the layer of polysilicon [claims 5 and 7/ with TMAH [claim 6] or KOH [claim 8]. 

However, Wu et al (figs 21-23, col. 8-11, 34-40 and 47-48) teaches forming a 
second mask layer overlying the layer of polysilicon; patterning the second mask layer 
to expose a portion of the layer of polysilicon over an active region; implanting ions in 
the exposed portion of the layer of polysilicon, thereby forming an implanted portion of 
the layer of polysilicon and an non-implanted portion of the layer of polysilicon; 
removing the second mask layer; and selectively etching the layer of polysilicon to 
preferentially remove the non-implanted portion, thereby forming the polysilicon 
interconnect, wherein said implanting ion comprises implanting an ion species that is 
one of boron, phosphorouis, arsenic, argon and silicon, wherein said selectively etching 
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the layer of polysilicon comprises selectively wet etching the layer of polysilicon with 
TMAH or KOH. 

Therefore, at the time of invention, it would have been obvious for those skilled in 
the art to modify process of Jenq by using the second mask, implanting ions and 
selectively etch as being claimed, per taught by Wu et a!,, to provide a better control in 
selectively etching the layer of polysilicon to form the source interconnection. 

► With respect to claim 2, Jenq et a! (col. 6 lines 27-29) disclose forming the first 
and/or second mask (first mask) with a photoresist. 

► With respect to claim 4, Jenq et al (col. 6 lines 30-45) discloses forming the layer 
of polysilicon overlying the layer of the dielectric material and in contact with the 
exposed source region wherein the layer of polysilicon is conductively doped, 

► With respect to claim 9, the layer of polysilicon overlying the layer of dielectric 
material would be a layer of silicon containing layer. 

► With respect to claim 10, Jenq et al (figs 2-3 and col 6 lines 1-7) disclose 
patterning the first mask layer comprises patterning the first mask layer to expose a 
portion of the layer of the dielectric over the source region and a portion of the gate 
stack. 

► With respect to claim 1 1 , in combination of process of Jenq et al in view of Wu et 
al, to form the source interconnect (44) overlying the source region (30) and a portion of 
the gate stack, patterning the second mask would expose a portion of the layer of 
polysilicon over the source region and a portion of the gate stack. 
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► With respect to claims 12-13, the claimed range of ion dosage level of implanting 
ion is considered to involve routine optimization while has been held to be within the 
level of ordinary skill in the art. As noted in In re Aller 105 USPQ233. 255 (CCPA 
1955), the selection of reaction parameters such as temperature and concentration 
would have been obvious. 

"Normally, it is to be expected that a change in temperature, or in concentration, 
or in both, would be an unpatentable modification. Under some circumstances, 
however, changes such as these may be impart patentability to a process if the 
particular ranges claimed produce a new and unexpected result which is different 
in kind and not merely degree from the results of the prior art... such ranges are 
termed "critical ranges and the applicant has the burden of proving such 
criticality... More particularly, where the general conditions of a claim are 
disclosed in the prior art, it is not inventive to discover the optimum or workable 
ranges by routine experimentation." 

See also In re Waite 77 USPQ 586 (CCPA 1948); In re Scherl 70 USPQ 204 
(CCPA 1946); In re Irmscher 66 USPQ 314 (CCPA 1945); In re Norman 66 
USPQ 308 (CCPA 1945); In re Swenson 56 USPQ 372 (CCPA 1942); In re Sola 
25 USPQ 433 (CCPA 1935); In re Dreyfus 24 USPQ 52 (CCPA 1934). 

► With respect to claim 15, removing the first and/or second mask in the process of 
Jenq et al in view of Wu et al would comprise stripping the first and/or second mask. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thanhha Pham whose telephone number is (571) 272- 
1696. The examiner can normally be reached on Monday and Thursday 9:00AM - 
9:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead can be reached on (571) 272-1702. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 



Business Center (EBC) at 866-217-9197 (toll-free). 




Thanhha Pham 

Patent Examiner 

Patent Examining group 2800 



